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The title coordination polymer, {[Cd(C 8 H 4 04)(C 1 4H 1 4N 4 )]-- 
C 3 H 7 NO}„, was synthesized by solvothermal reaction of 
metallic cadmium with the semi-rigid neutral ligand 1,4- 
bis[(l//-imidazol-l-yl)methyl]benzene (bix) and the V-shaped 
benzene-l,3-dicarboxylic acid (»?-H 2 bdc). The structure exhi- 
bits a pseudo-C-centring which is almost fulfilled by the 
polymeric metal complex but not by the solvent dimethylform- 
amide (DMF) molecules. The asymmetric unit contains two 
independent Cd 11 ions, two m-bdc 2 ~ ligands, one and two half 
bix ligands, and two solvent DMF molecules. The Cd 11 ions are 
both five-coordinated by three O atoms from two different m- 
bdc 2 ~ ligands and two N atoms from two different bix ligands 
in a distorted square -pyramidal geometry. The m-bdc 2 ~ 
ligands adopt a chelate-monodentate coordination mode, 
connecting neighboring Cd 11 ions into a zigzag chain parallel 
to [110]. Adjacent chains are further cross-linked by bix 
ligands, giving rise to a puckered sheet nearly perpendicular to 
the chain direction. Thus, each Cd 11 ion is connected to four 
neighboring Cd 11 ions through two m-bdc 2 ~ anions and two bix 
ligands, giving rise to the final non-interpenetrating uninodal 
layer with sql (4,4) topology. 

Related literature 

For background compounds with metal-organic framework 
structurs, see: Batten & Robson (1998); Chen et al. (2011); 
Farrusseng et al. (2009); Kurmoo (2009); Pramanik et al. 
(2011); Wong et al. (2006). For topologies, see: Blatov et al. 
(2010). For a description of the geometry of complexes with 
five-coordinate metal atoms, see: Addison et al. (1984). 
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Experimental 

Crystal data 

[Cd(C 8 H 4 04)(C 111 H 111 N 4 )]-C3H 7 NO 

M r = 587.90 

Triclinic, PI 

a = 11.2088 (4) A 

b = 13.4710 (5) A 

c = 18.9133 (7) A 

a = 69.648 (1)° 

B = 80.124 (1)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.795, 7/ mM = 0.889 

Refinement 

R[F 2 > 2a(F 2 )] = 0.034 

wR(F 2 ) = 0.095 

S = 1.05 

9746 reflections 



y = 68.521 (1)° 

V = 2488.37 (16) A 3 

Z = 4 

Mo Ka radiation 
IX = 0.92 mm -1 
T = 185 K 

0.26 x 0.23 x 0.13 mm 



13952 measured reflections 
9746 independent reflections 
6383 reflections with I > 2a(l) 
Rf„, = 0.017 



649 parameters 

H-atom parameters constrained 
A/w = 0.61 e A~ 3 
Ap mi „ = -0.51 e A~ 3 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: XP in SHELXTL and 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL. 

The authors thank Jilin University for supporting this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT6934). 
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Poly [[(ti 2 -benzene-1 ,3-dicarboxylato){ ( ti2-1 ,4-bis[(1 H-imidazol-1 -yl)methyl]- 
benzene}cadmium] dimethylformamide monosolvate] 

Yan Chen, Daguang Wang, Liang He, Wei Li and Jian Suo 

1 . Comment 

Studies of metal-organic coordination polymers (MOCPs) are of considerable interest due to their intrinsically interesting 
structures and fascinating network topologies (Batten et ah, 1998), and potential applications in storage (Chen et ah, 
2011), catalysis (Farrusseng et ah, 2009), molecular magnetism (Kurmoo, 2009), recognition (Pramanik et ah, 2011), and 
photoluminescence (Wong et ah, 2006). An important motivation for this field is the rational design and preparation of 
crystalline solid material with peculiar topology and desired functions. The design possibilities of organic ligands and the 
coordination tendencies of metal ions have led to a large number of novel structural features quite often endowed with 
unique properties. Aromatic multi-acids are good connectors in constructed excellent porous coordination polymers due 
to their rigidity in conformation and various coordination modes. In particular, the combination of multicarboxylate 
anions with N-donor auxiliary ligands is a good choice for the construction of novel topology and networks. 

In the present case, we used the benzene- 1,3-dicarboxylic acid (ff?-H 2 bdc) as anionic ligand and 1 ,4-bis(imidazol-l-yl- 
methyl)benzene (bix) as ancillary ligand to construct a novel two-dimensional coordination polymer. 

The structure shows pseudo-symmetry, in which the atoms in the main framework fulfill the pseudo-C centring and the 
DMF molecules break this pseudo-symmetry. The asymmetric unit contains two crystallographically independent Cd(II) 
ions, two w-bdc 2 " ligands, one and two halves bix ligands, and two lattice DMF molecules (Fig. 1). Cdl and Cd2 have the 
same coordination environment. They are five-coordinated by three oxygen atoms from two different /w-bdc 2 " ligands and 
two nitrogen atoms from two different bix ligands. The distortion parameters r 5 of 0.335 for both Cdl and Cd2 indicate 
that the coordination environment corresponds to a distorted square pyramid; expected values are x = 0 for a square 
pyramid and r = 1 for an ideal trigonal bipyramid (Addison et ah, 1984). 

As shown in Fig. 2, The m-bdc 2 " ligands adopt a chelate-monodentate coordination mode, connect neighboring Cd ions 
into a zigzag chain. Adjacent chains are further cross-linked by bix ligands, giving rise to a 2-D puckered sheet with 
intragrid Cd-Cd separations of 10.245 (5) x 12.979 (5) A and 10.193 (5) x 15.336 (5) A across each /w-bdc 2 " ligand and 
bix ligand in the fraws-conformation, respectively. Thus, the each Cd(II) is connected to four neighboring Cd atoms 
through two m-bdc 2 " anions and two bix ligands to give rise to the final non-interpenetrating uninodal two-dimensional 
layer with sql topology (Blatov et ah, 2010). Furthermore, the adjacent two-dimensional layers stack in an •■•AAA-- 
sequence, in which n-n interactions between the imidazol rings have a stabilizing effect [the 

cog(Nl,N2,C17,C18,C19)-cog(Nl,N2,C17,C18,C19) i and cog(N3,N4,C28,C29,C30)-cog(N3,N4,C28,C29,C30)" 
distances are 3.5 17 A and 3.478 A, respectively; symmetry operators: (i) 2 - x,\ -y,\ - z, and (ii) 1 - x,-y,\ - z]. 
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2. Experimental 

Amixture of Cd(N0 3 )2-4H 2 0 (0.0304 g, 0.1 mmol), m-H 2 bdc (0.0164 g, 0.1 mmol), bix (0.0238 g, 0.1 mmol), and DMF 
(6 ml) was placed in a 15 ml PTFE-lined stainless steel vessel under autogenous pressure, heated at a constant 95 °C for 
72 h, and allowed to cool down to room temperature in 12 h. The title crystals were collected, washed with DMF and 
EtOH, and dried under ambient conditions with a yield of 13% based on Cd). 

3. Refinement 

All the hydrogen atoms attached to carbon atoms were placed in calculated positions and refined as the riding model. 
Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999); software 
used to prepare material for publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

The asymmetric unit of the compound. Displacement ellipsoids are drawn at the 30% probability level. Symmetry codes: 
A = 2 - x,2 - y,-z; B = 1 - x,-\ - y,2 - z. 
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Figure 2 

View of the single layer with the (4,4)-topology. 

Poly[[(/i2-benzene-1,3-dicarboxylato){// 2 -1,4-bis[(1H-imidazol-1-yl)methyl]benzene}cadmium] 
dimethylformamide monosolvate] 



Crystal data 

[Cd(C 8 H 4 04)(Ci4H 14 N4)] C 3 H 7 NO 

M r = 587.90 

Triclinic, PI 

Hall symbol: -P 1 

a = 11.2088 (4) A 

b= 13.4710(5) A 

c= 18.9133 (7) A 

a = 69.648 (1)° 

tf = 80.124 (1)° 

7 = 68.521 (1)° 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
tp and m scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2007) 
7^ = 0.795,7^ = 0.889 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 2<r(P 2 )] = 0.034 

wRiF 1 ) = 0.095 

S = 1.05 

9746 reflections 

649 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



V= 2488.37 (16) A 3 
Z = 4 

P(000)= 1192 

D x = 1.569 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

[i = 0.92 mm" 1 

T= 185 K 

Needle, colorless 

0.26 x 0.23 x 0.13 mm 



13952 measured reflections 
9746 independent reflections 
6383 reflections with I > 2o(I) 
P int = 0.017 

#max = 26.1°, 8mm = 1.7° 



fc = -13— 13 
A: = -10^16 
/ = -21^23 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F a 2 ) + (0.043 IP) 2 + 0.3924P] 

where P = (P 0 2 + 2P c 2 )/3 
(A/(7) max = 0.010 
Ap max = 0.61 e A" 3 
Ap min = -0.51 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors P are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and P- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT *ITT 

" iso ' ^ eq 


CI 


1.1683 (3) 


0.2415 (3) 


0.29177 (18) 


0.0219 (7) 


C2 


1.1610(3) 


0.1318 (3) 


0.29320(18) 


0.0214(7) 


C3 


1.0430(3) 


0.1167 (3) 


0.29977 (18) 


0.0212 (7) 


H3 


0.9666 


0.1749 


0.3063 


0.025* 


C4 


1.0352 (3) 


0.0174 (3) 


0.29695 (18) 


0.0215 (7) 


C5 


1.1478 (3) 


-0.0674 (3) 


0.28762 (19) 


0.0268 (8) 


H5 


1.1435 


-0.1350 


0.2846 


0.032* 


C6 


1.2658 (3) 


-0.0539 (3) 


0.2827 (2) 


0.0285 (8) 


H6 


1.3423 


-0.1126 


0.2771 


0.034* 


C7 


1.2727 (3) 


0.0442 (3) 


0.28584 (19) 


0.0258 (8) 


H7 


1.3541 


0.0526 


0.2830 


0.031* 


C8 


0.9071 (3) 


0.0023 (3) 


0.30248 (18) 


0.0236 (8) 


C9 


0.3346 (3) 


0.2555 (3) 


0.71091 (17) 


0.0207 (7) 


CIO 


0.3391 (3) 


0.3651 (3) 


0.71219(18) 


0.0216 (7) 


Cll 


0.4556 (3) 


0.3833 (3) 


0.70514 (17) 


0.0212 (7) 


Hll 


0.5331 


0.3271 


0.6972 


0.025* 


C12 


0.4597 (3) 


0.4824 (3) 


0.70960(18) 


0.0227 (7) 


C13 


0.3459 (3) 


0.5646 (3) 


0.7210 (2) 


0.0297 (8) 


H13 


0.3482 


0.6322 


0.7251 


0.036* 


C14 


0.2295 (3) 


0.5482 (3) 


0.7265 (2) 


0.0349 (9) 


H14 


0.1518 


0.6051 


0.7333 


0.042* 


C15 


0.2262 (3) 


0.4491 (3) 


0.7220 (2) 


0.0281 (8) 


H15 


0.1460 


0.4382 


0.7257 


0.034* 


C16 


0.5861 (3) 


0.5015 (3) 


0.70207 (19) 


0.0254 (8) 


C17 


1.0306 (3) 


0.3691 (3) 


0.44554 (18) 


0.0245 (8) 


H17 


0.9744 


0.3644 


0.4154 


0.029* 


C18 


1.1861 (3) 


0.3961 (3) 


0.4807 (2) 


0.0288 (8) 


H18 


1.2608 


0.4145 


0.4792 


0.035* 


C19 


1.1161 (3) 


0.3602 (3) 


0.5442 (2) 


0.0290 (8) 


H19 


1.1322 


0.3489 


0.5946 


0.035* 


C20 


0.9167 (3) 


0.3069 (3) 


0.57294 (19) 


0.0301 (8) 


H20A 


0.8631 


0.3673 


0.5946 


0.036* 


H20B 


0.9574 


0.2399 


0.6151 


0.036* 


C21 


0.8322 (3) 


0.2789 (3) 


0.53413 (19) 


0.0272 (8) 


C22 


0.8780 (3) 


0.1888 (3) 


0.5069 (2) 


0.0352 (9) 


H22 


0.9659 


0.1436 


0.5116 


0.042* 


C23 


0.7991 (3) 


0.1625 (3) 


0.4728 (2) 


0.0333 (9) 


H23 


0.8334 


0.1003 


0.4539 


0.040* 


C24 


0.6703 (3) 


0.2262 (3) 


0.46594 (19) 


0.0285 (8) 


C25 


0.6239 (3) 


0.3168 (3) 


0.4934 (2) 


0.0366 (9) 


H25 


0.5359 


0.3618 


0.4891 


0.044* 


C26 


0.7035 (3) 


0.3430 (3) 


0.5270 (2) 


0.0342 (9) 


H26 


0.6697 


0.4056 


0.5454 


0.041* 


C27 


0.5851 (3) 


0.1979 (3) 


0.42727 (19) 


0.0317(9) 


H27A 


0.5425 


0.2654 


0.3860 


0.038* 


H27B 


0.6390 


0.1390 


0.4044 


0.038* 


C28 


0.4746 (3) 


0.1321 (3) 


0.55469 (19) 


0.0246 (8) 
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A A/1 A ZO\ 

0.044 (2) 


A ACT /"} A 
0.05 / (3 




A AT O /OA 
0.035 (2 




A A 1 C T / 1 AA 

—0.0153 (19) 


A AAAO / 1 C\ 

—0.0092 (16) 


AA1TC /10A 

—0.01 /5 (15) 


JN 10 


A A/1 O /OA 

0.042 (2) 


A A^A /OA 

0.039 (2 




A AT A /OA 
0.039 (2 




A AAOO /1 TA 

—0.0052 (1 /) 


A A1 A A /1 AA 

—0.0100 (16) 


A AAOO /1 AA 

-0.0055 (16) 


Ul 


A AO /I £. i 1 "5 \ 

0.0246 (13) 


0.0236 ( 


A A 

4) 


A AC OA /I 
0.0580 ( 


OA 

8) 


A AAAA / 1 1 A 

—0.0090 (11) 


A A1AC /10A 

—0.0105 (12) 


AA11C /10A 

—0.0115 (12) 


Uz 


A AOOT / 1 0\ 

0.022 / (12) 


A AO O 1 i 1 
0.0251 (J 


/I A 

4) 


A AT OT / 

0.0323 ( 


A A 

4) 


A A 1 C A / 1 AA 

—0.0154 (10) 


A AAO O / 1 AA 

0.0022 (10) 


AA11C/11A 

—0.0115 (11) 


U3 


A AO n ni\ 

0.021 / (13) 


A A /I /I 

0.0466 (J 


TA 

7) 


A AC C 1 /I 

0.0551 ( 


OA 

8) 


A A1£C /10A 

—0.0165 (12) 


A AATA /1 OA 

0.00/9 (12) 


A ATAC /1 A\ 

-0.0305 (14) 


U4 


AAOCO / 1 *1\ 

0.0252 (13) 


A A*5 AT / 1 
0.030/ ( 


CA 

5) 


A A/1 T C / 

0.04/5 ( 


"7A 

7) 


A A1TA /1 1A 

—0.01 /9 (11) 


A AAOT /1 1 A 

—0.002 /(ll) 


AA1T/1 /10A 

—0.0134 (12) 


05 


0.0222(11) 


0.0271 (1 


4) 


0.0309 ( 


4) 


-0.0155 (10) 


0.0016(10) 


-0.0090(11) 


06 


0.0239(13) 


0.0276 (1 


4) 


0.0487 ( 


7) 


-0.0089 (11) 


-0.0049(11) 


-0.0164 (12) 


07 


0.0269 (13) 


0.0288 (1 


5) 


0.0505 (1 


7) 


-0.0145(11) 


-0.0046(11) 


-0.0149 (12) 


08 


0.0224(13) 


0.0459 (1 


7) 


0.0522 ( 


18) 


-0.0181 (12) 


0.0090 (12) 


-0.0265 (14) 


09 


0.0438 (18) 


0.064 (2) 




0.070 (2) 




-0.0162 (16) 


-0.0054 (16) 


-0.0264 (18) 
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010 0.066(2) 


0.073 (3) 0.113 (3) 


-0.041 (2) 


0.001 (2) -0.031 (2) 


Cdl 0.01834 (13) 


0.02126 (15) 0.02570 (16) 


-0.00977 (11) 


0.00102(10) -0.00628 (11) 


Cd2 0.01866 (13) 


0.02158 (15) 0.02509 (16) 


-0.00998 (11) 


0.00115 (10) -0.00570(11) 


Geometric parameters 


(1°) 






( * i p, i 
CI — Ul 


1 O/l A ( A\ 

1.244 (4) 


pi 1 xt/; 

C31 — JNo 


1 1 A A ( A \ 

1.344 (4) 


CI — 02 


1.271 (4) 


P 11 T TO 1 

C3 1 — H3 1 


A C\ C A A 

0.9500 


CI — C2 


1 yi a a / a \ 

1.499 (4) 


P 1 1 P 1 1 

C32 — C33 


1.358 (5) 


CI — Cdl 


1 HI 1 /1\ 

2.731 (3) 


PTl TvTC 

C32 — N5 


1.376 (4) 


p^> p*> 
C2 — C3 


1 inn 

1.390 (4) 


PTl ttti 

C32 — H32 


A A C A A 

0.9500 


C2 — C7 


1.397 (4) 


C33 — N6 


1.367 (4) 


C3 — C4 


1.391 (4) 


P 11 TT11 

C33 — H33 


0.9500 


C3 — H3 


0.9500 


C34 — N6 


1.456 (4) 


C4 — C5 


1.391 (4) 


p 1 /I p "> r 

C34 — C35 


1 C 1 O f A\ 

1.518 (4) 


C4 — C8 


1 C A /I / /I \ 

1.504 (4) 


P 1 /I tti /( A 

C34 — H34A 


A AAAA 

0.9900 


C5 — C6 


1 TO^ / A \ 

1.384 (4) 


C34 — H34B 


A AAAA 

0.9900 


C5 — H5 


a nenn 

0.9500 


PI c PIT 

C35 — C37 


1 T7A /C\ 

1.374 (5) 


C6 — C7 


1.374 (4) 


Pi? p 1 p 
C35 — C36 


1.377 (4) 


p < p TTjC 

C6 — H6 


A ACAA 

0.9500 


pi /-_ pni 

C36 — C37 


1.384 (5) 


C^H TTH 

C7 — H7 


A A C A A 

0.9500 


pi r TTT/: 

C36 — H36 


A A C A A 

0.9500 


Co — U3 


1 ^ A C S A\ 

1.245 (4) 


P /I /I p /I 1 

C44 — C42 


1.341 (5) 


C8 — 04 


1 OTA / /I \ 

1.270 (4) 


p /l /l P /I 1 ii 

C44 — C43 11 


1 1 O A /C \ 

1.384 (5) 


C9 — 06 


1.243 (4) 


p A A TT A A 

C44 — H44 


A ACAA 

0.9500 


PA l"\ c 

C9 — 05 


1 OTA / A \ 

1.270 (4) 


p /i i p /i i 
C42 — C43 


1.364 (5) 


C9 — C10 


1.505 (4) 


P /I 1 P A 1 

C42 — C4 1 


1.520 (4) 


C9 — Cd2 


2.732 (3) 


P /I 1 p /I /I ij 

C43 — C44" 


1 1 O A /f \ 

1.384 (5) 


C10 — C15 


1 1 A A / A \ 

1.390 (4) 


p a •-> TT /I 1 

C43 — H43 


A A C A A 

0.9500 


p 1 A pi 1 

C10 — Cll 


1 T A 1 / /I \ 

1.391 (4) 


PT "7 PT£i 

C37 — C36 


1.384 (5) 


Cll — C12 


1.385 (4) 


p n TTn 

C37 — H37 


0.9500 


pi 1 IT 1 1 

Cll — Hll 


A ACAA 

0.9500 


pi /I 1 XTO 

C41 — N8 


1 -1 / a \ 

1.469 (4) 


p i r\ p 1 1 

C12 — C13 


1 1 AO / ^ \ 

1.392 (4) 


p zt 1 T T /I 1 A 

C41 — H41A 


A AAAA 

0.9900 


C12 — C16 


1.506 (4) 


P /I 1 U A 1 T~i 

C41 — H41B 


A AAAA 

0.9900 


pi O p i /i 

C13 — C14 


1 TOO /f \ 

1.382 (5) 


pio "\T*7 

C38 — N7 


1 1 1 7 //|\ 

1.317 (4) 


C13 — HI 3 


A ACAA 

0.9500 


pio ATO 

C3o — JNo 


1 ii/i / /i \ 
1.334 (4) 


p 1 /I PIC 

C14 — C15 


1 1 Ol 

1.382 (5) 


PIO TTI O 

C38 — H38 


A A C A A 

0.9500 


P 1/1 TT1 /I 

C14 — H14 


0.9500 


P 1 A P A A 

C39 — C40 


1.347 (5) 


P 1 C TT 1 C 

C15 — H15 


A ACAA 

0.9500 


pin Tvn 

C39 — N7 


1 1 Ol / /I \ 

1.383 (4) 


pi/ pvo 

C16 — 08 


1 *1 A*i f A \ 

1.243 (4) 


PT A TT") A 

C39 — H39 


A A C A A 

0.9500 


C16 — 07 


1.273 (4) 


P /I A TV TO 

C40 — N8 


1.380 (4) 


C17 — Nl 


1.321 (4) 


P /I A TT/in 

C40 — H40 


0.9500 


pin "KT1 

C17 — N2 


1 1 A 1 / /I \ 

1.343 (4) 


p ^ r PA 

C45 — 09 


1 11C /c\ 

1.235 (5) 


p 1 *7 Tin 

C17 — H17 


A A C A A 

0.9500 


C45 — N9 


1.315 (5) 


P 1 O P 1 A 

C18 — C19 


1.357 (5) 


P /I C TT A C 

C45 — H45 


0.9500 


Pi O XT 1 

C 1 o — JN 1 


1 'J "7A //I \ 

1.3 /9 (4) 


P A C MA 

C46 — JNy 


1.4ZZ (j) 


C18— H18 


0.9500 


C46— H46A 


0.9800 


CI 9— N2 


1.365 (4) 


C46— H46B 


0.9800 


C19— H19 


0.9500 


C46— H46C 


0.9800 


C20— N2 


1.479 (4) 


C47— N9 


1.458 (5) 


C20— C21 


1.507 (5) 


C47— H47A 


0.9800 
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C20— H20A 
C20— H20B 
C21— C22 
C21— C26 
C22— C23 
C22— H22 
C23— C24 
C23— H23 
C24— C25 
C24— C27 
C25— C26 
C25— H25 
C26— H26 
C27— N4 
C27— H27A 
C27— H27B 
C28— N3 
C28— N4 
C28— H28 
C29— C30 
C29— N3 
C29— H29 
C30— N4 
C30— H30 
C31— N5 



0.9900 
0.9900 
1.375 (5) 
1.384 (5) 
1.381 (5) 
0.9500 
1.384 (5) 
0.9500 
1.384 (5) 
1.514(5) 
1.380 (5) 
0.9500 
0.9500 
1.471 (4) 
0.9900 
0.9900 
1.328 (4) 
1.340 (4) 
0.9500 
1.351 (5) 
1.378 (4) 
0.9500 
1.374 (4) 
0.9500 
1.321 (4) 



C47— H47B 
C47— H47C 
C48— O10 
C48— N10 
C48— H48 
C49— N10 
C49— H49A 
C49— H49B 
C49— H49C 
C50— N10 
C50— H50A 
C50— H50B 
C50— H50C 
Nl— Cdl 
N3— Cd2 
N5— Cdl 
N7— Cd2 

01— Cdl 

02— Cdl 

04— Cd2 i " 

05— Cd2 

06— Cd2 

07— Cdl lv 
Cdl— 07 IV 
Cd2— 04'" 



0.9800 
0.9800 

1.231 (6) 
1.317(5) 
0.9500 
1.455 (5) 
0.9800 
0.9800 
0.9800 
1.442 (5) 
0.9800 
0.9800 
0.9800 
2.208 (3) 
2.206 (3) 
2.213 (3) 
2.212(3) 
2.517(2) 
2.283 (2) 
2.217 (2) 
2.277 (2) 
2.519(2) 

2.232 (2) 
2.232 (2) 
2.217 (2) 



01— CI— 02 

01— CI— C2 

02— CI— C2 

01— CI— Cdl 

02— CI— Cdl 
C2— CI— Cdl 
C3— C2— C7 
C3— C2— CI 
C7— C2— CI 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C5 
C3— C4— C8 
C5— C4— C8 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C7— C6— C5 
C7— C6— H6 
C5— C6— H6 
C6— C7— C2 
C6— C7— H7 



122.9 (3) 
120.1 (3) 
117.1 (3) 
66.82 (18) 
56.19(16) 

171.8 (2) 
118.8(3) 

120.6 (3) 

120.5 (3) 

120.9 (3) 
119.6 
119.6 

119.1 (3) 

120.7 (3) 

120.2 (3) 
120.4 (3) 
119.8 
119.8 
120.2 (3) 
119.9 
119.9 

120.6 (3) 
119.7 



C42— C44— C43" 
C42— C44— H44 
C43"— C44— H44 
C44— C42— C43 
C44— C42— C41 
C43— C42— C41 
C42— C43— C44" 
C42— C43— H43 
C44"— C43— H43 
C35— C37— C36 1 
C35— C37— H37 
C36'— C37— H37 
N8— C41— C42 
N8— C41— H41A 
C42— C41— H41A 
N8— C41— H41B 
C42— C41— H41B 
H41A— C41— H41B 
N7— C38— N8 
N7— C38— H38 
N8— C38— H38 
C40— C39— N7 
C40— C39— H39 



122.0 (4) 
119.0 
119.0 
117.9(3) 
121.2 (3) 
120.9 (3) 

120.1 (4) 
120.0 
120.0 
120.9 (3) 
119.6 
119.6 

112.2 (3) 
109.2 
109.2 
109.2 
109.2 
107.9 
111.8 (3) 
124.1 
124.1 
109.6 (3) 
125.2 
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/~11 f~~< <-> TTH 

02 — 07 — H7 


119.7 


03 — C8 — 04 


111 r\ /X \ 

122.9 (3) 


p. ~> p o /" • ,1 

03 — C8 — 04 


120.6 (3) 


04 — 08 — 04 


1 1 z" /I /1\ 

116.4 (3) 


06 — 09 — 05 


122.7 (3) 


06 — 09 — 010 


1 1 n o /*) \ 

1 19.8 (3) 


05 — 09 — 010 


1 1 T f /I \ 

117.5 (3) 


s \ s pi n p J 1 

Oo — 09 — Cd2 


z" /" nn /i o\ 

66.90 (18) 


05 — 09 — Cd2 


55.89 (16) 


CIO — C9 — Cd2 


1 ^ /-» f / /-\ \ 

172.5 (2) 


015 — CIO — Cll 


1 19. 1 (3) 


015 — CIO — 09 


1 i n 1 /i \ 

120.1 (3) 


pi i pin p i\ 

Oil — 010 — 09 


120.8 (3) 


P 1 1 pi i p|/\ 

012 — Oil — CIO 


1 in /" /i \ 

120.6 (3) 


Pi 1 1 PI 11 T T 1 1 

Cl2 — Cll — Hll 


119.7 


CIO — Cll — Hll 


119.7 


P i 1 p i /-\ p i •-) 

Cll — 012 — 013 


119.5 (3) 


PI 1 p | i p i 

Cll — 012 — 016 


1 in a /"> \ 

120.4 (3) 


C13 — 012 — 016 


120.1 (3) 


Pi 1 A PI 1 "1 PI 1 1 

Cl4 — Cl3 — 012 


120.2 (3) 


p 1 /| P 1 ") TT1 O 

L14 — CI 3 — HI J 


119.9 


p 1 p -i iii ^ 
C12 — 013 — H13 


119.9 


Pi 1 f PI 1 A PI 1 •"> 

015 — Cl4 — 013 


1 i n f\ /") \ 

119.9 (3) 


p i f p i ^ T T 1 /I 

015 — 014 — H14 


120.0 


C13 — C14 — H14 


1 ia n 

120.0 


Pi 1 A PI 1 f PI 1 /A 

Cl4 — Cl5 — CIO 


120.6 (3) 


Pi 1 H P< 1 f IT1 f 

Cl4 — 015 — Hl5 


119.7 


Pi 1 r\ PI 1 f TT1 f 

CIO — C15 — H15 


119.7 


08 — 016 — 07 


111 n /*) \ 

122.9 (3) 


S ~\ o PI 1 /~ Pi 1 i-\ 

08 — 016 — Cl2 


1 ^ p» ix / x \ 

120.9 (3) 


07 — C16 — C12 


H6.1 (3) 


xti /-i i ^ \n 

Nl — C17 — N2 


1 1 n n /i\ 

110.9 (3) 


XT 1 pn tti n 

Nl — C17 — HI 7 


124.6 


X T^ PI 1 ^ T T 1 T 

N2 — Cl7 — HI 7 


124.6 


/~i 1 /X /~1 1 n xti 

C19 — C18 — Nl 


1 z\r\ i /x \ 

109.3 (3) 


PIH p i o TT10 

C19 — 018 — H18 


1 1 f A 

125.4 


XT 1 /" i 1 o T T 1 O 

Nl — 018 — HI 8 


125.4 


pi 1 o /~i 1 r\ x 

018 — Cl9 — N2 


106.3 (3) 


PI 1 O /""I 1 /X IT1 A 

C18 — C19 — H19 


126.9 


\ti pm rii n 

N2 — C19 — H19 


126.9 


\Ti pTn z" 1 -x 1 

N2 — 020 — 021 


112.5 (3) 


N2 — 020 — H20A 


109.1 


p/x 1 /~11 /"\ ry/\f\ * 

C2 1 — C20 — H20A 


109.1 


JN2 — 020 — H20B 


1 An 1 

109.1 


021— C20— H20B 


109.1 


H20A— C20— H20B 


107.8 


022— C21— 026 


118.1 (3) 


022— C21— C20 


121.9(3) 


026— C21— C20 


119.9(3) 



X T"7 /"^Tn TTin 

N7 — 039 — H39 


125.2 


/~i x r\ r~\ a r\ ik to 

039 — C40 — N8 


106.1 (3) 


p^>n pi a n itia 

C39 — C40 — H40 


126.9 


X T O pi A n TT/in 

N8 — C40 — H40 


126.9 


nn /" 1 a c xTn 

09 — 045 — N9 


125.2 (5) 


s'~\ i\ /—I AC T T A r 

09 — C45 — H45 


117.4 


N9 — C45 — H45 


117.4 


X T/X /~1 /I s~ T T A S~ A 

N9 — C46 — H46A 


109.5 


N9 — 046 — H46B 


109.5 


H46A — C46 — H46B 


109.5 


\TA p A f~ TT/1 Z' /~" 

N9 — C46 — H46C 


109.5 


IT( /" A PI /I /" TH/ PI 

H46A — 046 — H46C 


109.5 


TT/1 /" r> P ^ /-" TT/1 / ' 

H46B — 046 — H460 


109.5 


X J r\ Pi A ^7 T T H A 

N9 — C47 — H47A 


109.5 


X TiX /~1 << ^7 T T /I HT^ 

N9 — C47 — H47B 


109.5 


f 1 A 'I K PI /I "7 T T A TTI 

H47A — C47 — H47B 


109.5 


\ ta p a ^7 TT/1 nri 

N9 — 047 — H470 


109.5 


~T~T A *1 A p /I "7 TT/1 T P 

H47A — C47 — H47C 


109.5 


t t /i th pi ^ *i TT/in /■ 1 

H47B — C47 — H47C 


109.5 


p. 1 n p J o xt 1 n 

010 — 048 — NIO 


125.7 (5) 


pvin A O TT/IO 

010 — 048 — H48 


1 1 T 1 

117.2 


x t 1 n p ,i o tt<o 

NIO — C48 — H48 


117.2 


\I1 A pi A r\ T T A C\ A 

NIO — 049 — H49A 


109.5 


xt 1 n p ac\ TT/i nn 

NIO — 049 — H49B 


109.5 


TT/in a p^n TT/inn 

H49A — 049 — H49B 


1 nn f 

109.5 


\T1 A PI A f\ T T A r\ /~1 

NIO — 049 — H49C 


109.5 


IT/1 A A /~1 /I IX TTA AP 

H49A — C49 — H49C 


109.5 


TT/i nn p /in tt/I nri 

H49B — 049 — H490 


109.5 


x t i n pen TTf a a 

NIO — 050 — H50A 


1 nn c 

109.5 


X T 1 (X PI r f\ Tit" AT* 

NIO — C50 — H50B 


109.5 


TTf a a pp/i TTf nn 

H50A — 050 — H50B 


109.5 


XTin p f- n ttc nr 

NIO — 050 — H50O 


1 nn f 

109.5 


TTf A A pf A T Tf AP 


1 An c 

109.5 


TTf AT^ pf A T T f f\ /~1 

H50B — C50 — H50C 


109.5 


p i XT 1 Z^ 1 1 O 

017 — Nl — 018 


1 n c c\ /") \ 

105.9 (3) 


p i -7 XT1 pi J| 

017 — Nl — Cdl 


11") n /i\ 

123.9 (2) 


p i q XT 1 p J 1 

018 — Nl — Cdl 


1 i n n /i \ 

129.0 (2) 


p- 1 ^7 XT1 1 n 

017 — N2 — 019 


1 m o z"o \ 

107.8 (3) 


p i ~i tvti z^in 

017 — N2 — 020 


1 1 O A /") \ 

128.4 (3) 


p 1 i\ tvti z^in 

C19 — N2 — 020 


11") O /") \ 

123.8 (3) 


p r\ q XT") /" ' X (\ 

028 — N3 — 029 


105.6 (3) 


p/xo XT") p Ji 

028 — N3 — Cd2 


11/11 /I \ 

124.2 (2) 


/^in xt") p ji 

029 — N3 — Cd2 


1 i n n /i \ 

129.0 (2) 


C28 — N4 — 030 


107.1 (3) 


028— N4— C27 


128.6 (3) 


C30— N4— C27 


124.2 (3) 


C31— N5— 032 


106.1 (3) 


031— N5— Cdl 


124.8 (2) 


032— N5— Cdl 


127.3 (2) 



Acta Cryst. (2013). E69, m616-m617 



sup-10 



supplementary materials 



Lz 1 — Lzz — Lz3 


111 c /") \ 

121.5 (3) 


/~1A 1 \T/" /— ■ "> "> 

L31 — No — L33 


1 f\H 1 /") \ 

107.1 (3) 


PT1 PT) TTOO 

Lz 1 — Lzz — Hzz 


119.3 


/""") 1 XTP PiO A 

C31 — N6 — C34 


1 O C A /") \ 

125.9 (3) 


PT) rin TTT) 

Lz3 — L22 — Hzz 


i i n t 

119.3 


C33 — N6 — C34 


1 O P A /") \ 

126.9 (3) 


P*00 P" 1 0 O po /] 

Lzz — L23 — Lz4 


1 OA /I //l\ 

120.4 (4) 


C38 — N7 — C39 


1 AC 1 i"i \ 

105.3 (3) 


PT> TTO") 

Czz — L23 — Hz 3 


1 1 A O 

119.8 


C38 — N7 — Cd2 


126.9 (2) 


r\ A pi O O TTO") 

C24 — C23 — H23 


119.8 


C39 — N7 — Cd2 


126.5 (2) 


f' ^\ r p> o /i pi -\ -> 

C25 — C24 — C23 


1 1 O O / A \ 

118.2 (4) 
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N 1 — C 1 / — N z — C 1 9 


A 1 //1\ 

-0.1 (4) 


0 XTT fJI XTT 

C39 — N / — Cd2 — N3 


118.9 (3) 


XT 1 " -in \ti PI a 

N 1 — C 1 7 — N2 — C20 


1 TO 1 /I \ 

178.1 (3) 


PI O XTT P JI /"v /I iii 

C38 — N7 — Cd2 — 04 1 " 


84.5 (3) 


p 1 o /^in xti /"" i -7 

C 1 8 — C 1 9 — N2 — C 1 7 


A 1 f A \ 

0.1 (4) 


P1A XTT PJ1 P/liii 

C39 — N7 — Cd2 — 04 1 " 


1 1 A 1 /") \ 

-110.1 (3) 


/"MO nm TV TO pin 

C 1 8 — C 1 9 — N2 — C20 


1 TO ") /"} \ 

178.3 (3) 


PTO XTT rJI f~\ C 

C38 — N7 — Cd2 — 05 


1 TT 

-177.6 (2) 


Czl — C2U — Nz — C17 


10.4 (5) 


C39 — N7 — Cd2 — 05 


—12.2 (3) 


C2 1 — C20 — N2 — C 1 9 


-171.6 (3) 


PI O XTT P JI 

C38 — N7 — Cd2 — 06 


1 ") A 1 /I \ 

-130.2 (3) 


XT/1 POO XT') f " (\ 

N 4 — Cz 8 — N 3 — C29 


A 1 / A \ 

0.1 (4) 


P1A XTT PJ1 p, /_ 

C39 — N7 — Cd2 — U6 


1 C 1 /") \ 

35.1 (3) 


XT /I PT O XT') p J1 

N4 — C28 — N3 — Cd2 


1 HO "}-) / 1 A\ 

—168.33 (19) 


p -> O XTT P JI PA 

C38 — N7 — Cd2 — C9 


1 C 1 C /") \ 

-151.5 (3) 


• ") (\ p^rj XT') no 

C 3 U — C2 y — JN 3 — C2 o 


A A ( A\ 

0.0 (4J 


p "> n XTT P .1 1 PA 

C3v — JN / — Cd2 — C9 


13.9 (3) 


• -> /\ XT') p jo 

C3U — C29 — N3 — Cd2 


1 cn n /i\ 

167.7 (2) 


PA PC PJ1 XT') 

C9 — 05 — Cd2 — N 3 


T1 A /1\ 

-71.0 (2) 


XT') PIO XT/1 /"")A 

N3 — C28 — N4 — C30 


A 1 / A \ 

-0.2 (4) 


PA PC PJ1 XTT 

C9 — 05 — Cd2 — N 7 


££ A /1\ 

66.9 (2) 


XT'? mo TvT/l /^^>T 

N3 — C28 — N4 — C27 


1 n a /")\ 

-177.9 (3) 


C9 — 05 — Cd2 — 04" 1 


179.39 (19) 


Pin p O A XT/1 PIO 

C29 — C3U — N4 — C28 


A 1 / A \ 

0.2 (4) 


PA PC PJ1 / ~\ /_ 

C9 — 05 — Cd2 — 06 


11/1 / 1 T\ 

2.24 (17) 


pin P")n XT/i pn 

C29 — C30 — N4 — C27 


1 TO A Z') \ 

178.0 (3) 


PA p, /_ PJ1 XT') 

C9 — 06 — Cd2 — N 3 


1 AA 1 /1\ 

109.3 (2) 


C24 — C27 — N4 — C28 


A 1 /r\ 

-9.2 (5) 


C9 — 06 — Cd2 — N 7 


-129.7 (2) 


Cz4 — Cz / — N4 — C3U 


1 /3.5 (3) 


C9 — 06 — Cdz 04 


£L O /T A 

—6.8 (3) 


N6— C31— N5— C32 


-0.4 (4) 


C9— 06— Cd2— 05 


-2.28 (18) 


N6— C31— N5— Cdl 


-165.9(2) 


06— C9— Cd2— N3 


-70.66 (19) 


C33— C32— N5— C31 


0.2 (4) 


05— C9— Cd2— N3 


113.36(19) 


C33— C32— N5— Cdl 


165.2 (2) 


C10— C9— Cd2— N3 


83.7(17) 


N5— C31— N6— C33 


0.5 (4) 


06— C9— Cd2— N7 


52.9 (2) 
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N5— C31— N6— C34 
C32— C33— N6— C31 
C32— C33— N6— C34 
C35— C34— N6— C31 
C35— C34— N6— C33 
N8— C38— N7— C39 
N8— C38— N7— Cd2 
C40— C39— N7— C38 
C40— C39— N7— Cd2 



178.0 (3) 
-0.3 (4) 
-177.9(3) 
108.9 (4) 
-74.0 (4) 
0.3 (4) 

168.1 (2) 
-0.1 (4) 
-168.0(2) 



05— C9— Cd2— N7 
CIO— C9— Cd2— N7 

06— C9— Cd2— 04"' 

05— C9— Cd2— 04 Ui 
CIO— C9— Cd2— 04" 

06— C9— Cd2— 05 
CIO— C9— Cd2— 05 
05— C9— Cd2— 06 
CIO— C9— Cd2— 06 



-123.11 (18) 
-152.8(17) 
175.31 (18) 
-0.7 (2) 
-30.3 (18) 
176.0 (3) 
-29.7 (17) 
-176.0 (3) 
154.3 (19) 



Symmetry codes: (i) — x+2, -y+2, — z; (ii) — x+1, ~y~l, ~ z+2; (iii) —x+\, —y, _ z+l; (iv) — x+2, -y+l, — z+1. 
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